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Ili1anupyemble pe3yibTaThbl OCBOCHHUS Y4eOHOT0 « XMMHUS»

YueOHblil npenMeT «XUMHUs» OTHOCUTCS K MpeaMeTHoi obnactu "EcrecTBeHHbIEe HAayKH',
KOTOpasi 00eCIIeUnBaET:

- ¢(OPMHUPOBAHHOCTb OCHOB LI€JIOCTHON Hay4yHON KapTUHBI MUPA;

- (hopMupOBaHME NOHUMAaHMS B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

-c(hOpMUPOBAHHOCTh TTOHUMAHUS BIUSHHS €CTECTBEHHBIX HAyK HAa OKPYXKAIOIIYIO Cpeny,
HSKOHOMHYECKYIO, TEXHOJIOTUYECKYIO, COIHAIBHYI0O M OTHYECKYI0 CQepbl AeATeIbHOCTH
YeJIOBEKa;

- CO3/1aHUE YCJIOBUM JUIsl pa3BUTHsS HABBIKOB Y4eOHOH, NMPOEKTHO-HUCCIIEA0BATEIbCKOM,
TBOPUYECKOH J1€ATENbHOCTH, MOTUBALIMU O0yUYaIOIINXCS K CaMOPa3BUTHIO;

-c(hOpMUPOBAHHOCTh YMEHHI aHAIM3UPOBATH, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HAYYHYIO HH(OPMALIUIO;

-c(OOPMUPOBAaHHOCTh ~ HAaBBIKOB ~ Oe30macHoM  paboTbl  BO  BpeMsi  I[IPOEKTHO-
HCCJIEIOBATEIbCKOM U SKCIIEPUMEHTAIILHOM JEATEIbHOCTHU, NIPU UCIIOJB30BaHUHU J1JAOOPATOPHOIO

000pyT0BaHUs.

JInuyHOCTHBIE pe3yJIbTAThl 0CBOCHHUSI Y4eOHOI0 npeaMera «XUMH» 0TPAKAIOT:

1) poccuiickyro Tpa)k1aHCKYI0 WIEHTHYHOCTb, IaTPUOTU3M, YBaXKEHUE K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Tepell PoauHOM, TOpIOCTH 3a CBOM Kpai, cBoro PoauHy, nmpouuioe u
HACTOAIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccun, yBakeHHME TOCYAAapCTBEHHBIX CHMBOJIOB
(repO, ¢uar, rumMH);

2) rpaXAaHCKYI0 MO3MIHMI0 KaK AaKTHMBHOIO W OTBETCTBEHHOI'O 4JIEHA POCCHICKOTro
oO11ecTBa, 0OCO3HAIOLIET0 CBOM KOHCTUTYIIMOHHBIE IIPaBa U 003aHHOCTH, YBa)KAIOILIETO 3aKOH U
IpPaBOMOPSIOK,  OOJIAZAIONIEr0  YYBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIET0 TPaJUIMOHHBIE HAllMOHAJIBHBIE U OOIIEYEeNOBEYECKHEe T'yMAaHUCTHUYECKHE U
JEMOKpaTUYeCKHE IEHHOCTH;

3) TOTOBHOCTH K CiIy>keHHI0O OTEUYeCTBY, €ro 3alluTe;

4) chopMUPOBAaHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKHM M OOIIECTBEHHOM NpaKTHKH, OCHOBAHHOI'O Ha JAMAJOre KYJIbTyp, a TaKxke
pa3ianuHbIX (OopM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MeECTa B MOJUKYJIbTYPHOM
MUDE;

5) chopMHUPOBAaHHOCTh OCHOB CAaMOpPA3BUTHS M CAMOBOCIUTAHUS B COOTBETCTBUH C
0O0IIeYeNTOBEYECKUMH IIEHHOCTSIMH U HJACaTaMU TPa)XIaHCKOro OOIIEeCTBa; TOTOBHOCTh U

CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOW M OTBETCTBEHHOM JIEATEILHOCTH;



6) TOJIEpaHTHOE CO3HAaHME U TOBEJCHHE B TMOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CHOCOOHOCTh BECTU AMAJIOT C APYTUMH JIIOAbMH, JOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh
o0mye 1enu M COTPYIHUYATh A MX JOCTHKEHHS, CIHOCOOHOCTh MPOTHBOCTOSATH HICOJIOTHH
9KCTpEMH3Ma, HallMOHAIM3Ma, KCeHOPOOUH, TUCKPUMHUHALIMMU MO COLMAIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM MPU3HAKAM U IPYTMM HETaTUBHBIM COLIMATIBHBIM SIBICHUSIM;

7) HaBBIKU COTPYTHHYECTBA CO CBEPCTHUKAMM, IETHMU MJIQJIIIETO BO3pPacTa, B3POCIBIMHU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YueOHO-HCCIeI0BATENbCKOM, POSKTHOM U APYTHX
BUJIAX JESATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHE W TOBEJECHHE Ha OCHOBE YCBOCHHS OOIEUYETIOBEUYECKHX
IICHHOCTEIA;

9) roTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
MNPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodecCroHaNbHOM 1 001IEeCTBEHHON IesTeIbHOCTH;

10) »screTMyeckoe OTHOIIEHME K MHpPY, BKJIIOYas OJCTETHKY OblTa, HAy4yHOro U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

11) mpuHsATHE M pealu3alui0 LIEHHOCTEH 3I0pOoBOro M 0Oe30macHOro odpasza >KU3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIHHON
NeSITeIbHOCThIO, HETPHUATAE BPEAHBIX MPHUBBIUEK: KYpEHHs, YHNOTPeOJICHUs aJKOTOJIs,
HApKOTHKOB;

12) OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (U3MUECKOMYy U
IICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M APYIHX JIIOJIEH, yMEHUE OKa3bIBaTh
NIEPBYIO TIOMOIIIb;

13) oco3nanHBIi BEIOOP OyayIIel mpodeccun 1 BOZMOXHOCTEH pean3aliii COOCTBEHHBIX
KU3HEHHBIX IUJIAaHOB; OTHOLIEHHE K MNPO(ecCHOHAIBHOW MAEATENbHOCTH KaK BO3MOXHOCTH
y4yacTusi B PEIICHWU JHYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

14) chopMupOBaHHOCTH KOJIOTHMYECKOTO MBIIUICHHS, TOHUMAaHUS BIHMSHUS COIHAIbHO-
HKOHOMHUYECKUX TPOLECCOB HA COCTOSIHME NMPHPOJHOW M COIMATIBHON Cpeibl; MpUOOpeTeHHE
OTIBITa IKOJIOTO-HAIIPABICHHOM 1€ TETHHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3/IaHMIO CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSTHS

EHHOCTEN CEMENHON KU3HHU.

MeTtanpeameTHble pe3yJbTaThl 0CBOCHHUSI y4eOHOI0 npeaMera «XUMHD» 0TPaKaIoT:
1) yMmMeHHE CaMOCTOSTENIBHO ONPEAEsATh LENU JEATEIbHOCTH M COCTaBJIATh IUIAHBI
NESITEIbHOCTH;  CAMOCTOSITEIbHO — OCYLIECTBIATh, KOHTPOJIMPOBAaTh U KOPPEKTHUPOBATh
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JESATEIIBHOCTD; MCIIONIB30BATh BCE BO3MOKHBIE PECYPCHI I JOCTHIKCHHS ITOCTABJICHHBIX LIETICH
U peasin3aliuy IJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUH B PA3IUYHBIX CUTYaIUsX;

2) yMeHHEe NPOAYKTHBHO OOLIATbCA W B3aMMOJEHCTBOBATH B IPOLECCE COBMECTHOM
NESITEIbHOCTH, YYUTBIBATh IO3MLMU JAPYIMX YYAaCTHUKOB JEATEIbHOCTH, 3(P(PEKTUBHO
paspematb KOH()IUKTHI;

3) BiazeHue HaBbIKAMHU II03HABATEJIBHOM, y4e€OHO-HCCIENOBATENBCKOW U IPOEKTHOM
NEeSITeIbHOCTH, HAaBBIKAMH  pa3pelieHust MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NMPAKTUYECKUX 3a/1ad, IPUMEHEHHUIO Pa3IM4HbIX
METOJI0B IT03HAHNUS;

4) TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITEIIbHON WH()OPMAIMOHHO-ITO3HABATEIIHBHON
NeSITeIbHOCTH, BIIAJICHUE HABBIKAMH IIOJIYYE€HUS HEoOXonuMmMon HHGOpMAlMM W3 CIOBapen
pasHbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3JIUUHBIX UCTOYHMKAX MH(pOpPMALUU, KPUTUYECKH
OLIEHUBATh U UHTEPIPETUPOBATh MH(DOPMALHIO, ITOJIyYaeMYIO U3 Pa3IMUHbIX HCTOUHUKOB;

5) yMeHHe UCHOJb30BaTh CpEICTBa HH(POPMALMOHHBIX U KOMMYHHUKallMOHHBIX
texHosoruil (nanee - UKT) B pelieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHbBIX
3ajjay ¢ coOmtofeHHeM TpeOOBaHMH HSPrOHOMUKM, TEXHUKM O€30IacCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM UH(POPMALIMOHHON 6€3011acHOCTH;

6) yMeHue onpeAensaTh Ha3HaueHHEe U QYHKIUHU Pa3IUYHbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OLEHMBaTh M MPUHUMATh PEIIEHUs, OIpeaesatole
CTPAaTEruio MOBEJEHUS, C YUETOM IPAKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

8) BiaJileHHe S3BIKOBBIMU CPEJICTBAMM - YMEHHE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO
TOUYKY 3pEHUS], UCIIOJIb30BATh aJI€KBAaTHBIE S3bIKOBBIE CPE/ICTBA;

9) BnageHue HaBbIKAMM IO3HABATEIIbBHON pe(IeKCUU KaK OCO3HAaHHUS COBEPIIAEMBIX
JNENCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHWMH, IPAHUL] CBOETO 3HAHMS U

HC3HAHU, HOBBIX ITO3HABATECJIIBHBIX 3aa4 U CPEACTB UX NOCTHIKCHUA.

IIpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YU4€OHOI0 npeaMera « XUMH» 0TPAXKAKOT:

1) chhopMupoBaHHOCTH NPEACTABICHUI O MECT€ XUMHUH B COBPEMEHHON HAayYHOH KapTHHE
MUpa; OHUMaHUE POJIH XMUMHUHU B (POPMUPOBAHUM KPYTro3opa U (YHKIIMOHAIBHONW TPAMOTHOCTH
YeJIOBEKa JJI pEeUIeHUs MPAKTUYECKHX 3a]1a4;

2) BiaJeHUE OCHOBOMOJIATAIOIIMMU XHMUYECKUMHU TOHSATHUSMHU, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMM; YBEPEHHOE I10JIb30BAaHUE XUMUYECKOM TEPMHUHOJIOTHEN U CUMBOJIUKOW;

3) BIaJcHME OCHOBHBIMM METOJAaMH HAy4YyHOTO IO3HAHMS, HCIOJIb3YEMBIMU B XHMHH:

HaOMIOZICHUE, ONHCaHUE, HW3MEpPEHHE, SKCIEPHUMEHT; YyMEHHE o00paldaTbiBaTh, OOBICHATH



pe3yJIbTaThl MPOBECHHBIX OMBITOB M JIENATh BHIBOJBI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTH
METO/TbI TO3HAHUS TIPU PEIICHUH MPAKTUICCKUX 33]1aY,

4) chopMHpPOBAHHOCTH YMEHHS 1aBaTh KOJUYECTBEHHBIC OLIGHKH U MTPOBOJUTH PACUYETHI IO
XUMHYECKHM (HOpMyJIaM U ypaBHEHUSIM;

5) BiajcHUWE TpPaBWIAMU TEXHUKH OE30MaCHOCTH TIPU KCIOJIb30BAHHA XHMHUYCCKHX
BEIIIECTB;

6) chopMHpOBaHHOCT, COOCTBEHHOW IMO3WIMK 1O OTHONICHHIO K XHMHYECKOU

uH(pOpMalnH, MOJy4aeMON U3 Pa3HbIX HICTOYHHUKOB.



10 kaace

OPTAHUYECKASA XUMUSA

Beenenue

[Ipenmer opranumyeckoit xumuu. CpaBHEHHE OpPraHMYECKUX  COCAMHEHHM C
HEOPraHMYECKHUMHU.

BanentHocts. XUMHUECKOE CTPOEHHE KaK MOPSAOK COCAMHEHHUS aTOMOB B MOJEKYIIE
COTJIaCHO MX BaJIEHTHOCTH. (OCHOBHBIE TIIOJOXKEHUS TEOPUM XHUMHUUYECKOTO0 CTPOCHUS
opraHuueckux coeauHeHud. [loHSATHE O TOMOJIOTMM M TOMOJIOTaX, M30MEPUM U H30Mepax.
Xumuyeckue GopMyIbl U MOJIETH MOJIEKY B OPraHUYECKON XUMUHU.

Jemoncmpayuu. Moaenu MoJieKys TOMOJIOIOB U H30MEPOB OPraHUYECKUX COSAMHEHUM.

Tema 1. Teopusi cTpoeHnsi OpraHuyYeCcKHX COeIMHEHU I

Tema 2. yFJ]eBOI[OpO}II)I N UX IIPUPOIHBIC HCTOYHUKH

[puponneiii ra3. Ankansl. [Ipupoauslii ra3 kak TomiuBo. [IpenmyiectBa mpupoIHOTO

rasa nepej Ipyrumu BuaaMu tomimsa. CocTasB IpUpOAHOro rasa.

AJKaHBI: TOMOJOTMYECKMM psZl, U30MEpPUS M HOMEHKJIATypa ajJKaHOB. XHMHYECKHE
CBOMCTBA @JIKAHOB (HAa INpHMEpPE MeTaHa M 3TaHa). TOPEHHE, 3aMEIlEHUE, pa3lokKeHue Hu
neruapuposanue. lIpumeHenne ankaHoB Ha OCHOBE CBOWCTB.

AJKeHbl. DTHIIEH, ero MoIydYeHue (IernJpupoBaHUEeM 3TaHa U JAeTHApaTalueil 3TaHoa).
XUMHUECKUE CBOMCTBA 3THIJIEHA: TOpEHHe, KadyeCTBEHHbIE peakiuu (obeciBeunBaHue OpOMHOM
BOJBI M pacTBOpa IMepMaHraHata Kaius), TWaparauus, nonuMepusauus. llomustunen, ero
CBOMCTBA U ITpUMeHeHue. [ [pumenenne sTuieHa Ha OCHOBE CBOMCTB.

AnkamgvieHpl UM Kaydykd. lloHsTue 00 AJIKaJUCHAX KaK YrJIeBoAOpOodax C MABYMA

JBOWHBIMU CBSI3SIMU. XHMMHYECKHe CBOiicTBa OyTranueHa-1,3 u u3ompeHa: obOeciBeunBaHUE
OpoMHOI BOABI M MOJIMMEPHU3ALIUU B KayuyKu. Pe3nHa.

AJKUHBI. AUETWIEH, €ro IMOJy4eHHE NUPOIM30M MeTaHa U KapOHUJIHBIM CIIOCOOOM.
XUMHUECKUE CBOICTBA alleTUIIeHA: TOpeHHe, o0ecliBeurBaHne OPOMHOM BOJIbI, IPHCOEINHEHHE
XJIOpoBOoZOpoJa M ruaparanus. lIpuMeHeHue aneruieHa Ha OCHOBE CBOMCTB. Peaknus
noJIMMepHU3ayi BUHUIXJIopuaa. [1oMMBUHUIXIIOpU U €ro TPUMEHEHHE.

benzon. [Tonyuyenne 6eH30i1a U3 reKcaHa M alleTUIeHa. XUMUYECKHe CBOMCTBA OeH3o0a:
rOpeHue, raloreHupoBaHue, HuTpoBanue. Ilpumenenne 0eH3051a Ha OCHOBE CBOMCTB.

Hedtb. CocraB u mepepabotka Hedtu. Hedrenmponykrsl. bensun u monstHe 00

OKTaHOBOM YHCIIC.



Jlemoncmpayuu. I'opeHne MetaHa, 3TWIEHA, aleTuiaeHa. OTHOIIEHHE METaHa, TUJICHA,
areTuiieHa U O€H30J1a K pacTBOPY NepMaHTaHaTa Kainus u OpomHoi Boze. [lomyuenue stuineHa
peakiuei JeruapaTaiii dTaHoJIa W JETOJUMEPU3AIH MMOJIMATUIICHA, alleTUIeHa KapOUIHBIM
criocobom. PasznokeHne kaydyka IMpW HarpeBaHHWM, UCIBITAHUE IMPOJYKTOB DPA3jI0OKECHHUS HaA
HernpeaenbHocTh. Koutekius o0pa3ioB HedTH U HEPTEIPOTYKTOB.

Jlabopamopuvie onvimei. 1. OnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHUYECKHX
coenquHeHui. 2. W3roToBineHue Mojenell MOJEKyNl yriaeBoaopoaoB. 3. OOHapyxeHue
HEIpEACIIbHBIX COSAMHEHUN B )KUIKUX HepTenpoaykTax. 4. [TomydeHue u CBOMCTBA alleTHIICHA.

5. O3nakomieHue ¢ Kosutekiuei «HedTs 1 IpoyKThI ee mepepaboTKm.

Tema 3. Kucaoponoconepxamue opranuvecKkue COeJUHEHHS] U UX NPHUPOIHbIE
HCTOYHUKHU

EauHCTBO XMMHMUYECKOIN OpraHu3alMy KUBBIX OPraHU3MOB. XUMHUYECKUN COCTaB KUBBIX
OpraHU3MOB.

Cnuptel. [lonmydyenune »sraHona OpOXEHHMEM TJIIOKO3bl M TUJpaTaluedl ASTHIICHA.
['unpokcunpHass rpynmna kak ¢GyHKIuoHanpHas. [IpeacraBieHue O BOJOPOJIHOHN  CBS3W.
XUMHYECKUE CBOMCTBA ATAHOJA: TOPEHUE, B3aUMOCHCTBHE C HATpUeM, 00pa30BaHKE MPOCTHIX U
CIOXHBIX 3(UPOB, OKHCIEHHE B anbjaerua. [IpuMeHeHHe »>TaHOJia HAa OCHOBE CBOMCTB.
AJIKOTOIM3M, €T0 MOCIIEACTBUS U MPEAYIPExKACHUE.

[lonsiTve O mnpenenbHBIX MHOTOATOMHBIX CHUPTax. [JMIEpUH Kak MpeACcTaBUTENb
MHOTOAaTOMHBIX cnUpTOB. KauecTBeHHass peakiusi Ha MHOroaTOMHbIe cIHpThHl. [IpumeHeHue

TJIULEPUHA.

Kamennblii _yrosib.  ®PeHon. KOKCOXMMHYECKOE TPOU3BOACTBO M €ro MPOLYKIHS.
[Tonyuenue ¢eHoNa KOKCOBAaHHMEM KaMEHHOTrO Yriii. B3ammHOe BIUSHHE aTOMOB B MOJIEKYJE
deHona: B3aUMOJEWCTBHE C THUAPOKCHUIOM HATpusi U a30THOW kucioroil. [lonmmkonaeHcanus
denona ¢ dopmanpaerugoMm B (peHombopmanpaeruaayio cMmony. llpumenenue ¢deHona Ha
OCHOBE CBOWCTB.

Anpneruapl. IlonydyeHue anpIeruyioB OKHUCIEHHEM COOTBETCTBYIOLUX CIHUPTOB.
XUMHYECKHUE CBOWCTBA albJETHUJOB: OKHCIEHHME B COOTBETCTBYIOLIYIO KHUCJIOTY U
BOCCTAaHOBJICHHE B COOTBETCTBYIOMmUU crupT. [IpumeHenue dopmanbaeruga u aneraibIernia
Ha OCHOBE CBOICTB.

KaD6OHOBBIe KHCJOTEI. HonyquHe Kap60HOBBIX KHCJIOT OKHCIICHHEM aJIbJACTHAOB.

XUMHUYECKHE CBOMCTBA YKCYCHOUM KHCIOTHI: OOIIME CBOMCTBA C HEOPTAHMUYECKUMHU KUCIOTaMU U
peakuus stepuduranuu. IlpuMeHeHHe YKCYCHOW KHCJIOTHI Ha OCHOBE CBOWMCTB. Briciime

’KUPHbIE KUCIIOTHI HA MPUMEPE NATbMUTUHOBOM U CTEApPUHOBOM.



Crnoxnble ddupbl 1 kupbl. [lomydeHne CloXHBIX 3(UPOB peakiend dTepudrKaIim.

CrnoxHnble 3(hupbl B IPUPOJIE, UX 3HaYeHHE. [[puMeHeHne CI0KHBIX 3(HPOB HA OCHOBE CBOWCTB.

XKupsr kak cioxsble 3QUpPbl. XUMHUYECKHE CBOMCTBA JKUPOB: TUAPOIU3 (OMBUICHHE) U
TUAPUPOBAHUE )KUIKHUX KUPOB. [IpuMeHEeHNEe )KUPOB HA OCHOBE CBOMCTB.

YraeBoabl. YriueBoipl, MX KiIacCUpUKaLMA: MOHOcaxapuabl (TJH0K03a), Aucaxapubl
(caxapo3a) u nmosnmcaxapuabl (Kpaxmai U HEeII0I03a). 3HAaUeHHUE YTIEeBOJAOB B )KUBOU MPUPOJIE U
B )KM3HU YEJIOBEKA.

['mroko3a — BEmIECTBO ¢ JABOMCTBEHHON (YHKIMEH — albJIeTHJAOCIUPT. XHUMHYECKHE
CBOMCTBA I'IFOKO3bI: OKUCIICHHE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, OpOoKeHUE
(MOOYHOKHCIIOE U cUPTOBOE). [IpriMeHeHune ritoKo3bl Ha OCHOBE CBOMCTB.

JHucaxapunpl 1 nonucaxapuipl. [IoHsTHE O peakuaX MOJIUKOHAEHCAIMM U THAPOJIN3A Ha
IIpPUMEpE B3aUMOIPEBPALICHUN: INIIOK03a<>I10JIMCaXapul.

Hemoncmpayuu. OxuciieHuss cnupra B anpaerup. KadecTBeHHas peakuus Ha
MHOroaroMHele crnupthl. Kosmnekius «KaMeHHBIH Yroib M HPOAYKTHI €ro IMepepadoTK»,
PacTBopuMocCTh (heHONA B BoJIe MpH OOBIYHOW TeMmepaType U MpH HarpeBaHuu. KauecTBeHHBIC
peakuuu Ha QeHos. Peakuus «cepeOpsiHOro 3epkajia» ajlblerdi0B M INIOKO3bl. OKHCICHHE
JIBJETUOB U TIIIOKO3bl B KUCIOTHI ¢ moMolisio ruapokcuaa meau (II). Ilomydyenue ykcycHo-
ATUJIOBOTO U YKCYCHO-M30aMuioBoro 3¢upoB. Komnekuus s¢upHbix macen. KauecTBeHHas
peakuus Ha KpaxMail.

Jlabopamopnvie onvimui. 6. CBolicTBa 3THIIOBOrO cnupTa. 7. CBoiicTBa rimuepuHa. §.
CpoiictBa Qopmanbaernga. 9. CpoiictBa ykcycHo kucnotsl. 10 CpoiictBa >xmpoB. 11
CpaBHEHHE CBOMCTB pacTBOPOB MbUIA M CTHpaibHOro moporika. 12 CpoicTBa rioko3bl. 13.

CaoiicTBa Kpaxmaia.

Tema 4. A3oToconep:xkamme COeIMHEHUSI U UX HAXO0KICHUE B )KUBOI pupoae.

Awmunsbl. [lonstue 06 amunuax. IlomyueHue apomaTHyeckoro amMMHa — aHWIMHA — U3
HUTPOOEH30J1a. AHMJIMH KaK OPraHN4ecKoe OCHOBaHUE. B3auMHoOe BIMsIHHE aTOMOB B MOJIEKYJIE
aHWJIMHA: OcJIabJieHHe OCHOBHBIX CBOMCTB M B3aMMOJEHCTBHE ¢ OpoMmHOI Bojoi. Ilpumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMIHOKHCIIOTEL. HonyquHe AMHWHOKHCIIOT H3 Kap6OHOBI)IX KHUCJIOT W TUAPOJIU30M

0enkoB. XMMHUYECKUH CBOMCTBA aMHUHOKHUCIIOT Kak amM(pOTEpPHBIX OPraHMYECKUX COEIMHEHHIl:
B3aMMOJICIICTBHE CO ILEIOYaMH, KUCIOTaMU U JPYT C JIpYroMm (peakiusl MOJUKOHICHCALUH).

IlenTuaHas CBSI3b U MOJIUNCITUIBL. HpI/IMCHCHI/IC aMHUHOKMCIIOT Ha OCHOBE CBOMCTB.



benku. I[lonyuenune OENKOB peakmuell IMOIMKOHACHCAIMM aMHUHOKUCIOT. [lepBuyHas,
BTOpUYHAS M TPETUYHAs CTPYKTypa OenkoB. XWUMHYECKHE CBOWCTBA OCIIKOB: TOpPEHUE,
JeHATYpalus, THAPOIU3 U IIBETHBIC peakiu. bruoxumudaeckue QyHKIH OSIKOB.

['eHeTH4ecKas CBSI3b MEXKIy KJIACCAMH OPTAaHMYECKUX COCTMHCHUM

Jlemoncmpayuu. B3auMoielicTBUE aMMHaKa W aHWJIMHA C COJISTHOM KuciaoToil. Peakius
aHWIMHA ¢ OpOMHOU BOJOM. J[0Ka3aTenbCTBO HanWuus (YHKIIMOHATIBHBIX TPYII B PacTBOpPax
aMUHOKHUCIOT. PacTtBopeHne wu  ocaxiaeHue OenkoB. L[BeTHble  peaknuu  OEIKOB:
KCAaHTOIIPOTEHHOBAass W OWypeToBas. ['opeHHe NTHYBEro Iepa W IMIEPCTIHOHW HHUTH. Momaenb

Mosekyssl JJHK

Tema 5. XuMus v ’Ku3Hb

®epmenTtsl. Butamunsl. ['opMoHsl. JIekapcTBEHHBIE CpEICTBA.

Xumus u 310poBbe. JlekapcTBa, pepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOJBI.
[IpoGnemsbl, cBsi3aHHBIE C TPUMEHEHHUEM JIEKAPCTBEHHBIX MPEIapaToB.

Xumus u nuiia. KanopuitHocTs kupoB, OEITKOB U YTIIEBOIOB.

Tema 6. I/ICKYCCTBEHHLIE U CHHTETHYECCKHEC OPraHu4Y€¢CKUE COCITUHCHUSA

Opraamuecknii  cuHTe3  Ky30acca. Poib  KOKCOXMMHYECKOE  TIPOU3BOACTBO B

opoMblnuieHHoCcTH Ky30acca. YmmeBomopoasl M MX IIPOM3BOICTBO B KeMepoBCKOI 00JaCTH.

[IpoMbINUIeHHBIA oprasndyeckuii cuaTes Kysbacca.

Tema 7. XuMHYECKUI NPAKTHKYM
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11 kiacce
OBLIASA XUMUA
Tema 1 Ctpoenue atroma u nepuoanyeckuii 3axkon /I. M. MengesieeBa

OCHOBHBIE CBEJICHHSA O CTPOCHHH aToMa. H,HpO: IIPOTOHBI H HefITpOHBI. H3oTomEl.

DNEeKTPOHBI. DJEKTPOHHAs 000JI0YKa, DHEPreTHYecKuii ypoBeHb. (OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB 4-TO M 5-TO NMEPUONOB MEPHOAMYECKONW CHUCTEMBI
JA.N. MenneneeBa (mepexoanbix sneMeHTOB). [loHstne 00 opOutansx. S- u pP-opOuTany.
DNeKTPOHHbIE KOH(UTYpAIITU ATOMOB XUMUYECKHX AJIEMEHTOB.

[lepuonuueckuii 3axkoH .M. MenaeneeBa B CBETE€ YUYCHUS O CTPOCHUHU atoMa. OTKpBITHE

J.N. MenaeneeBbIM EPUOIAYECKOTO 3aKOHA.

[Tepronnueckast cucrema xummuueckux snemeHToB [[.M. MenneneeBa — rpadudeckoe
O0TOOpaXeHHE MEePUOIUYECKOro 3aKoHa. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPA AJIEMEHTA,
HOMEpa Nepuojia U HOoMepa rpymnnbl. BaneHTHbIe 37€KTpoHBI. [IpuunHBI U3MEHEHHUsI CBOMCTB
AJIEMEHTOB B MEpUOJIaX U rpynnax (TJIaBHbIX HOAIPYIIAX).

[Tonoxxenue Bogopoaa B IEPUOIUYECKON CUCTEME.

3HauYeHHE MEPUOJANYECKOr0 3aKOHA U MEPHOJUYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 151 pa3BUTHSI HAYKH U IOHUMAHHSI XUMUYECKOW KapTUHBI MUPA.

Jemoncmpayuu. Paznuunbie GOpMbI MEPUOTUIECKON CHCTEMBbl XUMHUUYECKHX JIEMEHTOB
JA.N.Menneneena.

Jlabopamopmuwiii onvim. 1. « KoHcTpyupoBaHue nepuoaudeckoil TaOIHIIbI JJIEMEHTOB C

HCIIOJIb30BAHUEM KAPTOUCKY.

Tema 2 Teopml CTPOCHUA XUMHUIECCKUX BECIIECTB

Honnasg xmmudeckas CBsS3b. KaTHOHBI M aHHOHEL. KJ'IaCCI/I(I)I/IKaI_[I/ISI HoHOB. oHHEBIE

KPpHUCTATNIMYCCKUEC PCIICTKHU. CBoiicTBa BCIIECTB C 9TUM THIIOM KPUCTAJUIMYCCKUX PCHICTOK.

KoBaneHTHasT XMMHYCCKAs CBS3b. BJ'IGKTPOOTPI/IHaTeHBHOCTB. HO.]'I?IpHaSI U HCIOJIApHAasA

KOBaJIeHTHbIE CBsA3M. Jumonb. IloasSpHOCTH CBA3M W MOJNAPHOCTH MOJEKyJbl. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOW CBA3M. MOJEKyJsIpHbIE U
ATOMHBIE KPUCTAJUIMUECKHUE pemieTkd. CBOMCTBa BEIIECTB C 3TUMHU TUIIAMH KPUCTAIUIMUECKUX

PEIIeTOK.

MeTannudeckasd XUMHYecKas cBsa3b. (OcCOOEHHOCTH CTpOCHUA aTOMOB MCTAJIJIOB.
Meramnyeckas XUMHUYECKas CBI3b U MeTaJIHM4ecKas KpUCTAJUINYCCKAA PCIICTKA. CBoiicTBa
BCIICCTB C OTUM THUIIOM CBA3H.

Bopoponnas xumuueckas cBs3b. MexXMONEKyIsIpHast U BHYTPUMOJIEKYIIsipHas BOJIOPOAHAS

CBSI3b. 3HAUEHHE BOJIOPOAHOMN CBS3H ISl OpTaHU3ALUHU CTPYKTYP OMOTOIMMEPOB.
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l'a3000pa3HoOe COCTOSIHME BEMIECTBA. [pHM arperaTHhIX COCTOSHUSA BOJBI. OCOOEHHOCTH

CTPOEHUS Ta30B. MOJISIpHBII 00beM ra3000pa3HbIX BELIECTB.

[Tpumepsl ra3zo000pa3HbBIX MPHUPOJHBIX CMECEH: BO3IYyX, MPHUPOIHBIA ra3. 3arps3HeHHe
atMocdepsl (KUCIOTHBIC JT0KIH, TApHUKOBBIN 2 dekT) u 6oprda ¢ HuM. [IpeacraBurenu
ra3o00pa3HbIX BEIIECTB: BOJOPO/I, KUCIOPO/I, YIIIEKUCIIbIHM ra3, aMMuak, sTujieH. Mx nomyuyeHue,

coOMpaHue U pacrio3HaBaHKE.

Kunkoe cocrosinue BemiectBa. Boma. IloTpebnenue Boabl B OBITY M Ha MPOHU3BOJICTBE.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.
MunepanbHble BOJbI, UX UCIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LEISIX.
>KI/IZ[KI/I6 KpUCTaJJIbl U UX IPUMCHCHUC.

TBepnoe cocrosiHue BemecTBa. AMOp(hHBIE TBEpIbIE BEUIECTBA B MPUPOAE U B KU3IHU

YCJIOBCKA, UX 3HAYCHUC U ITIPHUMCHCHHUC. KpI/ICTaJ'IJII/I‘IGCKOG CTPOCHHUC BCUICCTBA.

JlucnepcHbele cucteMnl. Ilonstue o JUCIICPCHBIX CHCTCMAX. I[I/ICHCpCHaH (1)333 u

HcTIepcuoHHas cpefa. Kimaccmpukanus TUCHIEpCHBIX CHUCTEM B 3aBHCHMOCTH OT arperaTHoro
COCTOSIHUS IUCTIEPCHOW CPebl M JUCTIEPCUOHHON (pa3bl.
I'pyboaucriepcHble CUCTEMBL: IMYJIbCUHU, CYCIIEH3UH, a3PO30JIH.
ToHKOaUCTIEPCHBIE CUCTEMBI: T'€JIU U 30JIU.

CocraB BemecTBa U cMecel. BemecTBa MOJIEKyJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.

[TonsTHE «10JI9» U €€ PAa3HOBUAHOCTH: MaccoBasl (OJIs 3JIEMEHTOB B COEIMHEHNN, J10JIS
KOMIIOHEHTOB B CMECH — JOJs IpPHUMECEH, J10Ji1 pacTBOPEHHOIO BEIIECTBa B PacTBOpE) M
oObvemHas. /{0 BbIX0OAA MPOAYKTA Peakuu OT TEOPETUUECKH BO3ZMOXKHOTO.

Jemoncmpayuu. Monenb KpHUCTaUIMYECKOW pemeTrku xiopuna HaTpusa. OOpasibl
MUHEPAJIOB € HOHHOM KPHUCTAJUIMYECKOM  pEIIeTKOM: KaiupuuTa, ramura. Moxaenu
KPUCTAITMYECKHUX PEIIETOK «CYXOTo JibJia» (WIH Hoja), anMasa, rpaguta (Wi kBapia). Monaenb
mostekynbl JIHK. O6pasusr mmactmace (dherondopmanbaeruaabie, MOJIHMYyPEeTaH, MOTHITHIICH,
MPOMNWICH, TOJUBUHUIXIOPUA) M wu3fenus u3 Hux. OOpas3ibl BOJOKOH (IIEPCTh, MIEJK,
alleTaTHOE BOJIOKHO, KalpoOH, JIaBCaH, HEHJIOH) M u3aenus u3 Hux. OOpasisl HEOPraHWYEeCKUX
NOJMMEPOB (cepa IUIacTUYECKas, KBapll, OKCUJ AJTIOMHHHUSA, NPHUPOJHBIE ATIOMOCHUIMKATHI).
Monens MonsipHOro obobeMa ra3oB. Tpu arperatHbIX COCTOSHUSL Bojbl. OOpa3lbl HaKuMu B
yailHuKe W TpyOax IEHTPaJIbHOrO OTOIMJIEeHHUsS. JKEeCTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUS.
[Tpubopbl Ha xuAkuX Kpuctauiax. OOpas3lbl Pa3IUYHBIX JUCIEPCHBIX CHUCTEM: SMYIbCHH,
cycneHsuil, aspo3oiei, reneit u 3omeit. Koarymsuus. Cunepesuc. Dpdext Tunaans.

Jlabopamopnsie onvimul. 2. OnpeneneHue TUMA KPUCTAJUTMYECKON PEIIETKH BEIIECTBA U
OomnucaHue ero cBOMCTB. 3. O3HAKOMJIEHHE C KOJUIEKIIMEW MOJMMEPOB: IJIACTMACC U BOJIOKOH U
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m3aenuss u3 Hux. 4. McnblTaHwe BOJBI HAa KECTKOCTh. Y CTPAHEHUE >KECTKOCTH BOJBI. 5.

O3HAKOMIICHHE C MHHCPAJIbHBIMU BOJJAMH. 6. O3HaKOMJICHHE C JAUCIICPCHBIMU CUCTCMAaMHU.

Tema 3 XuMuyeckue peakiuu

Peaknum, wmaymmue 0e3 M3MEHEHHSI COCTaBa BCIICCTB. AJ'IJ'IOTpOHI/IH H aJUIOTPOITHBIC

BUZOM3MEHEeHUA. [IpUUnHBl aJuIOTpONMK Ha MpUMepe MOAM(HUKAIMKA KUCIOpOoJa, yriepoaa U
docdopa. O30H, ero OMOITOTUYECKAS POJIb.
W30oMephl 1 H30MepHs.

Peaknum, uaynye ¢ I3SMECHEHHEM COCTaBa BEIISCTB. PCaKHI/II/I COCAUHCHUS, Pa3JI0KCHUA,

3aMelleHuss M OoOMeHa B HEOpraHMYeCcKOM M OpraHM4eckod XMMHUU. Peakuum 53K30- H
sHnoTepMuueckue. TernoBoi 3h(ekT XuMHUIecKol peakiuil U TEPMOXUMHUECKUE ypaBHEHHUS.
Peakuuu ropenusi, Kak 4acTHBIN CiIydai 9K30TEPMUYECKUX PEAKLIMIA.

CkopocTh XUMHUYECKOW peakimu. CKOpoCTh XHMHUYECKOM peakuuu. 3aBUCUMOCTD

CKOPOCTM XUMHYECKOM peakUuu OT IPUPOAbl PEArHpPYIOIIMX BEIIECTB, KOHLEHTPALUH,
TEMIIepaTyphl, IIOMAAN ITOBEPXHOCTH CONPHUKOCHOBEHMS M Karainu3aropa. Peakuuu romo- u
rereporennble. Ilonatue o katamu3e W Karanuzaropax. @PepMeHTHl Kak OHOJIOTHYECKHE
KaTaJIn3aTopbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHHUS.

ObpatumocTh xXuMHUYeckux peakiuid. HeoOparumble u oOpaTumble XHUMHYECKHE

peakuuu. CoCTOSHME XUMHUYECKOIO PpaBHOBECUS [UISI OOpAaTUMBIX XUMHYECKHX pPEaKIMM.
Crioco0Obl CMeleHHsT XMMHUYECKOTr0 paBHOBECUS Ha IpuMepe cuHTe3a ammuaka. [lonstue o6
OCHOBHBIX HAay4HbIX IPUHIUIIAX [POU3BOJACTBA HA NPHUMEPE CHHTE3a aMMHaKa WIM CEPHOH

KHCJIIOTHI.

Ponp BOmpl B xmmuyecko peakimu. McermHHBIE pacTBOpbl. PacTtBOpuMOCTE U
KJaccu(uKalus BEIIECTB [0 3TOMY MPHU3HAKY: pacTBOPHUMBIE, MAalOpacTBOPHUMBIE U
HEpPacTBOPHUMBIE BEILECTBA.

ONEKTPONMTBI M HEdJIEKTPOJIUTHI.  DJIEKTPOJIUTHYECKas aucconunanus. Kucnorsr,
OCHOBAHUS U COJIA C TOYKH 3PEHUS TEOPUU IEKTPOJUTUUECKON AUCCOLUALINH.

I'uaponn3 OpraHMYeCKMX M HEOPTaHMYSCKMX COSIMHEHUI. HCO6paTI/IMBII71 TUAPOJINS.

OOpaTuMBIii THIIPOIN3 COTIEH.

I'unponu3 opraHMYecKHX COEIMHEHUN W €ro MpakTUYeCKOe 3HAYeHUE AJIS IMOJIyYeHUs
TUAPOJIM3HOTO CINHUpTa W MbUIa. buonornyeckas posib TUAPOJAHM3a B IUJIACTUYECKOM U
HHEPreTHUYEeCKOM OOMEHE BEILIECTB U SHEPTUH B KIIETKE.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHLIC peakuuu. CTENeHb OKHUCICHUS. OHpCI[eJ'IeHI/IC

CTCIICHU OKHCIICHUS IO (bopMyne COCOAMHECHUS. [ToHsTHE 00 OKHCIMTEIBHO-BOCCTAHOBUTEIBHEIX
PCaKknusx. Oxwucienue u BOCCTAHOBJICHHUE, OKHUCIIUTECIIb 1 BOCCTAaHOBHUTCIIb.
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DJIEKTPOJIN3. DIIEKTPOJIN3 KaK OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOITU3
pacIulaBOB M pPacTBOPOB Ha IpuMmepe XxJjopuaa HaTtpusa. llpaktnyeckoe npUMeEHEHUE
IIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyIEHHE aTFOMUHUS.

Jlemoncmpayuu. llpeBpamenue kpacHoro ¢ochopa B Oenbiii. O3oHatop. Moxenu
MOJIEKYJl H-OyTaHa W Hu300yTaHa. 3aBUCHUMOCTh CKOPOCTH pEaKLUU OT MPHUPOJAbI BEUIECTB Ha
IpUMepEe B3aUMOJICHCTBUS PACTBOPOB pPAa3IMYHBIX KHUCJIOT OJMHAKOBOM KOHLIEHTpAalMH C
OJINHAKOBBIMM I'paHyJIaMU LIMHKA U B3aUMOJECHCTBUS OAMHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB
(MarHumsi, IMHKA, jKelie3a) C COJSTHOM KMCIIOTOW. B3aumopeiicTBue pacTBOPOB CEPHOM KHUCIIOTHI C
pacTBopamMH THOCYyJb(aTa HaTpUs pPA3IUYHOW KOHLEHTPAMW U TeMmmeparypbl. Mozens
KUISIero ciod. PasnoxkeHue nepokcuaa BOJOpPOAAa € IMOMOINBIO Karajau3aropa (OKcuaa
mapranna (IV) m kartamasbl ceIporo msica u cblporo kaprodens. IIpumenenne HeoOpaTHMBIX
peakuii, uAyImUX ¢ 00pa3oBaHUEM OcaJlKa, ra3a Wiu Bojbl. B3auMonelcTBue JUTHS U HATPUS C
Bojoi. [Tonyuenne oxcuna docdopa (V) U pacTBOpeHHE €ro B BOJE; UCIBITAHUE MOTYYEHHOTO
pactBopa jakMycoM. OOpasipl KpUCTAUIOIUApaToB. VcnbplTaHue pacTBOPOB AJIEKTPOJIUTOB U
HERJIEKTPOJIUTOB Ha MpPEeIMET AUCCOLUAIMU. 3aBUCUMOCTb CTENEHH 3JIEKTPOJUTHYECKON
JUCCOLIMAIIMU YKCYCHOM KHCIIOTBI OT pa30aBieHus pacTBopa. [maponus kapOujga Kalblus.
['unponu3 xkapOOHATOB MIEIOYHBIX METAIIOB W HUTpaToB IMHKA uinu cBuHna (II). Tlomyuyenue
Mblta. [Ipocreiinme OKMCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEaKIMU: B3aUMOJAEHCTBUE IMHKA C
COJITHOM KHCJIOTOM M kene3a ¢ pactBopoMm cyibdata meau (II). Mopenu smexTpornusepa.
Mopenb 31eKTpOJIU3HON BaHHBI JIsl TIOJTYUYE€HUS ATFOMUHUSL.

Jlabopamopnvie onvimul. 7. Peakuus 3aMellleHHs MU JKEJIe30M B PacTBOPE MEIHOTO
Kymnopoca. 8. Peaknuu, nuayimme ¢ 00pa3oBaHrueM 0cajika, ra3a u Bobl. 9. [lonyuenue kucnopoaa
pasiokeHueM NepoKcuia BOJOpoJaa ¢ momoulbio okcuaa mapranua (IV) m karamasel cblporo
kaptodens. 10. [lomyuenue Bogopo/a B3aMMOAEUCTBUEM KHUCIOTHI ¢ HUHKOM. 11. Pasnuunbie

CJIydau ruapoJjim3a colei

Tema 4 BemrecTBa u X CBOiiCTBa

Mertannbl. BzanmopeiicTBue MeTallIoB ¢ HEMETaUIaMU (XJIOPOM, CEPOil U KUCTIOPOJIOM).
B3anmopeiicTBue MIENOYHBIX M LIEIOYHO3EMENbHBIX METAJIOB C BOAOWU. DIEKTPOXUMUYECKUN
P HampspDKEHUsS METauoB. B3anMojeicTBHe METaIOB C pPAacTBOpAaMU KHCIOT W COJICH.
AmoMuHoTepMusi. B3auMonelicTBre HaTpuUs € 3TaHOJIOM U (PEHOJIOM.

Koppo3ust meramnos. IloHsTHEe 0 XMMHYECKOM M DIEKTPOXUMHUYECKOM KOPPO3UHU
MeTaisioB. CrocoObl 3aIIUTH METAIOB OT KOPPO3UH.

Hemeramnbl. CpaBHHUTENbHAs XapaKTEpUCTHKA TajJOT€HOB KaK HamOoJee THUITUIHBIX
npeacrareneid  HemeTauioB. OKHCIUTENBHBIE CBOWCTBA HEMETAJIOB (B3aMMOJCHCTBHE C

14



MeTaJulaMH W BOJOPOJIOM). BoccraHoBUTENbHBIE CBOWCTBA HEMETAUIOB (B3aMMOJICHCTBHE C
0oJiee IEKTPOOTPUIIATEIbHBIMUA HEMETAIIAMH U CJIOKHBIMU BEILIECTBAMHU-OKUCIUTEISIMU).

Kucnorel Heopranmueckue u opranmueckue. Kiaccuduxanms kuciaor. XuMHUYECKHE

CBOMCTBa KHUCIIOT: B3aMMOJCHCTBHE C MeETallaMd, OKCHJAaMU METaJUIOB, THUIPOKCHUIAMU
METaJIJIOB, COJSIMHU, cnupTamu (peakuus stepudukanun). OcoOble CBONCTBAa a30THOM U

KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

OcHoBaHusl _HeopraHudeckwe u opranudeckue. OCHOBaHUsS, HUX KIACCU(DUKAIIMSL.
XUMHUYECKUE CBOWCTBA OCHOBAaHWI: B3aMMOJICHCTBHE C KHUCIOTaMH, KHCIOTHBIMU OKCHIAMHU U
consimu. PazioxeHne HepacTBOPUMBIX OCHOBaHUIA.

Comu. Knaccudukanus coiieii: cpeqHue, KUCIIbIE W OCHOBHBIC. XMMHUYECKHE CBOHCTBA
COJIEH: B3aMMOJICMCTBHE C KUCIOTaMHU, LIEJ0YaMu, METaJJIaMu U costsiMu. [IpencraBurenu cosei
W HMX 3HAa4YCHHUE. XJIOpUJ HATpus, KapOoHaT Kanblus, (ocdar kampuus (CpeaHue CoJm);
TUAPOKApOOHATHI HATPUS U aMMOHHUSI (KHUCIIBIE COJIN); TUapokcokapOoHaTel Meau (1) — mamaxut
(OCHOBHasI COJIb).

KauecTBeHHBIC peakIuu HA XJIOPHI-, CYJIb]ar-, 1 KapOoHAT-aHUOHBI, KATHOH aMMOHWSI,
katronsl xxene3a (1) u(III).

I'enernyeckas CBA3b MEXIY KJacCcaMH HEOPraHMYECKHMX M OpPraHMYeCKHX COCIMHEHHH.

[ToHsiTHE O TEHETHYECKOW CBSI3M M TEHETUYECKHX psAgax. [ eHEeTHYeCKHil psia MeTajlia.
['enetnueckuit psa HemeTtama. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHMUECKOM XUMUH.

Hemoncmpayuu. Konnexuus o06pa3ioB MeTayuioB. B3anMoaelcTBie HATpUS U CYypbMBI €
XJIOpOM, jKeje3a ¢ cepod. ['opeHnme MarHus M aIIOMHHMS B KHciopone. Bzammonelicteue
LIEJIOYHO3EMENBHBIX METAJUIOB C BOJAOM. B3amMmopneicTBue HaTpus € 3TaHOJIOM, LHMHKA C
YKCYCHOM KHCJIOTOW. ATIOMUHOTEPMUA. B3auMoaelicTBue MeAN ¢ KOHIEHTPUPOBAHHON a30THOM
KHCIIOTON. Pe3ynpraTel KOppO3MM METAUIOB B 3aBUCUMOCTH OT YCJIOBUH €€ IPOTEKaHUS.
Komnexknust oOpa3noB HeMmeTauioB. B3aummopelicTBue XJIOpHOM BOABI ¢ pacTBOpoM Opomujaa
(noguna) kamus.  Konekuus  NpUPOAHBIX — OpraHMYecKuX  KucioT. PasbaBienue
KOHIICHTPUPOBAHHOM CEpPHOM KUCIIOTHI. B3anmoelicTBre KOHUEHTPUPOBAHHON CEPHOM KUCIOTBI
C caxapoMm, Le/uItofio30d U Meabto. OOpasisl MPUPOJHBIX MHHEPAJIOB, COJAEPKAIIUX XJIOPU
HaTpusi, KapOoHaT Kajblus, (ocdar kampius u rugpokcokap6bonar menu (II). OOGpasubr
MUIIEBBIX MPOJYKTOB, COJEPKALINX T'MIPOKapOOHAThl HATPHUsI U aMMOHHUSA, UX CIHOCOOHOCThH K
pa3ioXKeHIo pyu HarpeBaHuu. ["amenue coapl ykcycoM. KauecTBeHHbIE peakiuu Ha KaTHOHBI U
AQHUOHBI.

Jlabopamopnvie onwvimul. 12. VcnplTaHWe pacTBOPOB KHCIOT, OCHOBaHMHA M coJieit
nHauKaropamu. 13. B3auMojelcTBUE COJISTHOM KHCIOTBI M PacTBOpa YKCYCHOM KHCIOTHI C
Metaiiamu. 14. B3aumonaeilcTBHE COJSHOW KHUCIOTBI M PacTBOpa YKCYCHOM KHCIOTHI C
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OCHOBaHMSIMH. 15. B3aumopeicTBUE COJSHOW KHUCIOTBI M PAacTBOpa YKCYCHOM KHUCIOTBI C
coimsaMu. 16. IlonydyeHne u cBONCTBAa HEPACTBOPUMBIX OCHOBaHUM. 17. I'maponu3 XjaopuaoB U
aleTaToB IICIIOYHBIX MeTauioB. 18. O3HakOMJICHHE C KOJUICKIMSMH: a) METaUIoB; O)
HEMETAJUIOB; B) KHCIOT, T) OCHOBAaHWH;, J) MHHEpPaIOB U OHOJOTHYECKHUX MAaTepUaloB,

CoACpIKalMX HECKOTOPHBIC COJIH.

Tema S XuMun4yecKkuil NpakKTUKYyM

«Pemrenne SKCIICPUMCHTAJIBHBIX 3a/a4 I10 TEMaM»

Tema 6 XuMusi B )KkM3HHU 00111€CTBA

Xumusi B TOBCEAHEBHOM KU3HU. Moromue u uuctamue cpeactsa. [IpaBuia 6e3omacHoit
paboThI CO cpeicTBaMU OBITOBOM XUMUH.

XvMHYeCKHEe BelIeCTBa KaK CTPOUTENbHbIE M TIOJEOYHbIe MaTepuanbl. BemecTsa,
WCIIOJIb3YEMbIE B MOJTUTPa]UH, )KUBOIUCH, CKYJIBIITYPE, APXUTEKTYpE.

OO0me mpencTaBieHUsT O MPOMBIIUICHHBIX CIIOCO0aX MOJYYCHHUS XMMUYECKHUX BEIIECTB
(Ha mpuMepe MPOU3BOJICTBA CEPHON KUCIIOTHI).

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/bl U €ro MOCIeICTBUS.

briTOBasi XuMUYECKast rPaMOTHOCTb.

XUMHYEeCKasi TEXHOJOTHS KaK HavyKa. HDI/IHHI/IHI)I OopraHmM3anyy HAaY4YHOI'O ITPOM3BOJCTBA

KV368.CC8.. MeTtannyprudeckue npolecchl B Kv36acce.

OKOJIOTHYECKHUE HDO6JICMBI XUMUYECKHX TPOU3BOACTB ropoja KemepoBo
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TemaTnveckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJINYIECCTBA YaC0B, OTBOAUMBIX HA

0CBOCHHE KAXKI0H TEeMbI

10 kiace
Ne n/m Paznen, tema Koa-Bo yacosB
BBenenue 1
1. | IIpeamer oprannueckoit xuMuu. OpraHMYecKue BEIIeCTRA. 1
Tema 1. Teopusi cTpoeHnsi OpraHuYeCKHX COeIMHEHMU I 2
2. | Teopus ctpoeHust opranndeckux coenunennii A.M.byrtneposa 1
3. | Teopust cTpoeHHS OPTaHUYECKUX COSTUHEHHUN 1
YriaeBoaopoasl M UX NPUPOAHBIC HCTOYHUKHU 11
4. | IlpuponHblii Ta3. AJKaHBI. 1
5. | AnkaHsbl. 1
6. | Pemenue 3amay 1
7. | Huxnoankanbl 1
8. | AnkeHbl. DTHIICH. 1
9. | AnkanueHsl U KaydyKu. 1
10. | AnkuHbL. ALleTHIIEH. 1
11. | Apenst. Ben3zon. 1
12. | Hed1p 1 criocoOb! ee nepepaboTKy. YIIIEBOIOPOIb U UX MMPOU3BOJICTBO B 1
KemepoBckoii 061acTH.
13. | KontponsHas pabota Nel mo teme "YrneBomopoasl M UX HPUPOIHBIC 1
MCTOYHHUKHU"
14. | AHanu3 KOHTPOJIbHOH paboThl. OO00IIEHNE U CUCTeMATHU3AlMs 3HAHUN 1
00 yrineBogopojax.
Tema 3. Kuciopoacoaep:kamue coeJuHeHUs] U HX HaXO0XKIeHUE B 11
JKHBOI MpuUpoe
15. | EnuHcTBO Oopranu3zanuu xxu3Hu Ha 3emiie. CiupThl. 1
16. | Criuptel. MHOrOATOMHBIE CITUPTHI 1
17. | denomnsl. 1
18. | Anbnerunsl. KeToHBI 1
19. | KapOoHOBBIE KHCIIOTHI 1
20. | Pemenue 3amau 1
21. | Cnoxubie 3¢pupsl. XKupsbl. 1
22. | YraeBoasl. MoHOCaxapuabl. 1
23. | lucaxapunsl. [Tomucaxapuibl. 1
24. | KontpomeHass pabora Ne2 mo Teme "Kuciopojaconepikariue 1
OpPraHMYEeCKHE COCTMHEHUS U UX HAXOXJIEHHUE B )KMBOM Mpupoae".
25. | AHaiu3 KOHTpoJIbHOW pa®oThl. O000IIeHNE U cucTeMaTH3alus 3HaHU# 0 1
KHUCTIOPOJICO/IEPIKAIITUX OPTraHNYECKUX COCTUHEHHSIX.
Tema 4. A3oTcoaep:kamme coeJMHEHUS] U UX HAXO0XKIEHUE B KUBOI 3

npupoje.

17




26. | AMHHBI. 1

27. | AMHUHOKHCITOTBI. 1

28. | AMHUHOKHCIIOTEHI. 1

29. | benku. HykiemHOBBIC KHCIIOTHI 1
Tema 5. Xumus u :Ku3Hb 1

30. | Butamunbl. @epMeHTHI. 1

31. | [Ipomexxyrounas arrecrauus. KontponsHas paboTa.

32. | AHanu3 KOHTPOJIBHOMW paboThl. ['opMoOHBI. JIeKapCTBEHHBIE CPEICTBA. 1
Tema 6. MHckyccTBeHHbIE W CHHTETHYECKHME OpPraHUYecKue 1
coeJUHEeHHUs

33. | Ponb KOKCOXMMHYECKOE TPOU3BOJCTBO B MpoMbliieHHOCTH Ky30acca. 1
Tema 7. Xumuueckuii NpaKTHKYM 2

34. | [Ipaktuyeckas pabora Ne 3 "Pemienne sKCriepuMEeHTAIBHBIX 33124 Ha 9
UICHTU(DUKAIINIO OPTAaHUYECKUX COSAMHEHUI" .

35 [ToBTOpEHHE U3YYEHHOTO. 1
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11 kiaace

Ne Koua-Bo
Paznen, tema
n/n 4acoB
Tema 1. CTpoenue atoma 5)
1 AToMm — cnokHas yactuna. CoCTOsSIHUE AJIEKTPOHOB B aTOME 1
2 Pacrnipenenenuie 31eKTPOHOB 110 SHEPTETUYECKUM YPOBHSIM 1
3 BanenTHOCTB, Kak CBOMCTBO aToMa 1
4 [Tepuonnueckuii 3akoH U nepuoandeckas cucrema /.M.Menzaeneena. 1
Crpykrypa I1C
5 3ader 1o Teme «CTpOoeHHE aToMay 1
Tema 2. CTpoeHHe BelllecTBa 6
6 XuMuyeckas CBsi3b. DIEKTPOOTPULIATEITHLHOCTh 1
7 JlucniepcHbIEe CUCTEMBI 1
8 Teopus crpoenus xumuueckux coequHenuii A.M. bytieposa 1
9 [TonuMepsl opraHyecKre U HEOPraHUYECKUE 1
10 | KontponbHas pabota Nel «CTpoeHue BemecTBa» 1
11 | AHayim3 KOHTPOJIBHOM paboThl. Pemenue 3amau 1
Tema 3. Xumuveckue peaknuu 6
12 Krnaccudpukanum XUMHYECKUX peaKuit 1
13 | Ckopocth xuMHUeCcKO# peakiuu. QakTOphl BIUSIONIUE HA CKOPOCTh 1
XUMHUYECKOHN peakinu. XMMUYeCcKoe paBHOBECHE
14 Teopus 37IEKTPOIUTUUECKON JUCCOLMAIITN 1
15 | I'mapoan3 opraHuYecKuX U HEOPraHMUECKUX BEIIECTB 1
16 | KonTponpHas padota Ne2 «XUMHUECKUE PEAKITHH 1
17 | Ananu3 KOHTpOJBHOU paboThl. OKHUCIUTENEHO-BOCCTAHOBUTEIbHBIE 1
peakuuu
Tema 4. BemecTBa 1 UX CBOMCTBa 9
18 | Knaccudukanus HeOpraHMIECKUX U OPraHMYECKUX BEIIECTB 1
19 | MeTtamutbl — POCTHIC BEMIECTBA 1
20 | ITomyueHue MeTaJUIOB, XUMHUECKUE CBOICTBA MeTayuIoB. Koppo3us 1
METaJIOB
21 | Meramisl rnaBHbIX noAarpyni (1 u 2 rpynna) 1
22 | Metayuibl MOOOYHBIX TOATPYII 1
23 Hemeramnsl, monoxenwne B IIC. O01ie XUMUYECKAE CBOWCTBA 1
24 | Iloarpymnma KUCJIOpoja, a3oTa M yriepoaa 1
25 KucnoTsl, ocHOBaHUS U aM(pOTEpHbIE OPraHUYECKHUE U HEOPTaHUUECKHe 1
26 | 3auer no Teme «MeTtannsl 1 Hemeramib 1
Tema S. XuMHYeCKH NPAKTHKYM 4
27 | Ilpaktuueckas padota Ne 1 «PenreHune sKcriepuMeHTAFHBIX 3a/1a4 Ha 1
HEOPTaHUYECKUE COCTUHEHHSI.
28 | IIpakTuueckas padota Ne 2 «PerieHne SKCIIEPUMEHTATBHBIX 3329 Ha 1
OpPraHUYECKUE COSTUHEHUS.
29 | IIpakTuueckas padota Ne 3 «I'eHeTHuecKas CBSI3b MKy KJIacCaMU 1
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HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB»

Tema 6. XuMu4 B ;KHU3HHU 00IeCTBA

30 | HUcropuueckas cipaBKa pa3BUTHS XUMHUYECKOH MTPOMBIIIICHHOCTH
KEMEpOBCKOM 005acTi. XUMHUS U TPOU3BOJCTBO XUMHUYECKasi TEXHOJIOTUS
KaK HayKa.

31 | [Ipomexyrounas arrectanus. KonTpoiapHas padora.

32 AHali3 KOHTPOJIBHOU paboThl. XUMHUS U CEITBCKOE X035UCTBO. [IpUHIIMIIBI
OpraHu3alMK HAYYHOTo npousBojcTBa Ky3bacca. Meramurypriudeckue
nporeccel B Kysbacce.

33 | XuMus U 3K0JIOTHS. DKOJOTHYECKHE MPOOIeMbl XMMUYECKUX MMPOU3BOJICTB
ropoaa Kemeposo.

34 | XuMus 1 moBceIHEBHAS KU3Hb YETIOBEKa. BhITOBas XUMHUUecKas

I'paMOTHOCTbD.
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